Application Service (MTAS) selection methodology using multiple modality in person assessment.
Introduction
Under the auspices of Modernising Medical Careers, 1 a new on-line application system, Medical Training Application Service (MTAS), 2 for recruitment and selection into specialty training in the UK was activated in January 2007. Since then, the operation of MTAS has been highly scrutinized and changes introduced. After the first round (round 1a) of shortlisting and interviewing, the offer of guaranteed assessment for a preferred choice was extended to candidates not previously shortlisted (round 1b). 3, 4 Under MTAS, shortlisting did not take account of medical school and country of training. The majority of the weighting for shortlisting was based on 150-word answers to shortlisting questions and less weighting was given to past experience, examinations passed in the specialties, higher qualifications or publications. This was in sharp contrast to the previous CV-led process where past experience, achievements and higher specialty examinations passed were used to support shortlisting.
The new system was devised in such a way as to remove possible bias due to candidates' past experience and achievements, to be uniform and fair in identifying individuals with potential for successful performance in that specialty and giving equal opportunity to all applicants. 5, 6 A key principle for recruitment to specialty training laid down by Postgraduate Medical Education and Training Board (PMETB) is the maintenance of the generic nature of UK Foundation Training and thus no previous post should be a requirement for appointment or advantage applicants for appointments at Specialty Training Year 1 level.
MTAS has been criticized for not taking full account of the past experience and qualifications of applicants. This raised concerns that shortlisting might discriminate poorly between appointable and not appointable candidates. 8, 9 Despite the widespread dissatisfaction with MTAS, no objective evidence has been published on the performance of the selection process. The decision to offer at least one guaranteed assessment to all candidates who applied for specialty training provided a unique opportunity to investigate the performance of the shortlisting process. We examine the performance of this process in identifying the best candidates, taking as reference the assessment centre, a selection process using a combination of assessment modalities and multiple assessors. 10 The analysis is based on the shortlisting and recruitment experience of two public health training programmes.
Methods
The public health training programmes in Wales and East of England used standard national shortlisting but different assessment methods.
Shortlisting
The national electronic application form covered biographical information (such as qualifications, eligibility and employment) and shortlisting questions with space for 150-word answers related to commitment to specialty, technical skills (clinical, academic and research), personal skills and probity. The application forms were independently scored by two public health consultants in each programme using national shortlisting scoring indicators. The scores from the two assessors were added together to produce a total shortlisting score (maximum score of 90).
The number of candidates shortlisted for the first round of the interviews was determined by the number of available posts to fill. Initially, 3 applicants to the Wales programme and 20 applicants to the East of England programme with the highest shortlisting scores were invited to be assessed for the available one and eight training placements, respectively (round 1a). As a result of the MTAS review, all the remaining applicants to the Wales programme and applicants who then expressed East of England public health training programme as their preferred choice were invited to an assessment centre (round 1b).
Assessment centre-Wales Public Health Training Programme
The Wales assessment centre offered three 20-min interviews, each of which included four or five set of questions covering the nationally agreed person specification. All interviewers on each panel independently scored each question based on positive and negative indicators. The maximum possible score was 124. The cut point for the assessment scores used to separate appointable and not appointable candidates was agreed by the whole panel when all interviews were completed.
Assessment centre-East of England Public Health Training Programme
The East of England programme was part of a cluster of four programmes running a joint assessment centre. The first component of the assessment process comprised numerical and verbal reasoning tests. Candidates who secured a score of 50% on both tests were eligible to proceed. The assessment centre combined six stations: four 14-min competency-based interviews, a presentation and a group exercise. The maximum possible assessment score was 104. Candidates were considered appointable if their aggregate score exceeded the cutoff point set by the panel.
For both the programmes, all the assessors had received training in behavioural observation, recording and scoring. All the assessors were blind to the information provided in the application and to the shortlisting score.
Statistical analysis
The association between the shortlisting and assessment scores was measured by the Spearman's rank correlation coefficient. The difference between the mean shortlisting score of candidates who were or were not appointable was compared with paired Student's t-test, after assessing the assumption of normality of the dependent variable by tests for skewness and kurtosis. Variation in the assessment scores by assessment day was examined using the Kruskal-Wallis test.
Receiver operating characteristic (ROC) analysis was performed to study the ability of shortlisting to discriminate between candidates deemed appointable or not into specialty training in public health, on the basis of their assessment score. The ROC curve was used to identify the cutoff value of the shortlisting score that maximizes the sum of sensitivity and specificity of the shortlisting process. The area under the curve (AUC) was used as a measure of the overall performance of the ROC curve as it reflects, in this case, the probability that shortlisting will correctly classify candidates as appointable or not appointable. AUC can take values between 0 and 1, where 1 is a perfect screening test and 0.5 is a test equal to chance. 11 All statistical tests were two-tailed. P , 0.05 was considered statistically significant. Data were analysed using Stata 9.0. 12 
Results

Wales Public Health Training Programme
Twenty-five eligible individuals applied to the public health training programme in Wales. All were eventually offered an interview and 17 accepted it (Fig. 1a) .
Performance of shortlisting
The rank correlation between the shortlisting and interview scores was 0.60 (P ¼ 0.01). Six candidates were judged to be appointable, with a mean shortlisting score of 64 (range 55 -73); the mean shortlisting score of the 11 deemed not (Fig. 2a) . With a shortlisting score cutoff of 68 and an assessment score cutoff of 98 (79% of the total assessment score), the shortlisting process had a sensitivity of 33%, a specificity of 91%, a positive predictive value (PPV) of 67% and a negative predictive value (NPV) of 71%. The shortlisting score cutoff that maximizes the sum of sensitivity and specificity was derived from the ROC analysis. This cutoff was 62, giving a sensitivity of 67%, a specificity of 91%, a PPV of 80% and an NPV of 83% (Supplementary data are available at additional file 1.doc).
East of England Public Health Training Programme
The East of England programme had 144 eligible applicants. Combining rounds 1a and 1b, 36 candidates were invited to take the numerical and verbal reasoning tests, of whom 31 attended. Twenty-four of 31 passed the tests and completed the assessment process. A total of 11 candidates, 10 from the shortlisted group and 1 from the nonshortlisted group, were considered appointable (Fig. 1b) .
Shortlisting score
Out of 124 candidates, who were not shortlisted for round 1a but offered the opportunity to declare the East of England as the preferred choice in round 1b, 11 attended the assessment. There was no statistically significant difference in the mean shortlisting score of those who attended the round 1b assessment (n ¼ 11) and those who did not (n ¼ 113); mean score difference was 1.8 (95% CI 26.0-9.6).
Candidates who were considered appointable from the combined rounds 1a and b (n ¼ 11) had higher mean shortlisting score than those considered not appointable (n ¼ 20); 65.5 (range 53 -82) versus. 52.0 (range 5 -71), respectively, a difference of 13.8 (95% CI 3.7 -23.8; P ¼ 0.01). 
Assessment score
Performance of shortlisting
The rank correlation of shortlisting and assessment scores was 0.50 (P ¼ 0.013). With a shortlisting score cutoff of 60 and an assessment score cutoff of 70 (67% of the total assessment score), shortlisting had a sensitivity of 91%, a specificity of 46%, a PPV of 59% and an NPV of 86%.
Shortlisting was significantly better than chance in identifying appointable candidates (AUC ¼ 0.77; 95% CI 0.57-0.97, n ¼ 24) (Fig. 2b) . The optimum shortlisting cutoff score, derived from the ROC analysis, was 63 (Supplementary data are available at additional file 1.doc). Increasing the cutoff score to 63, gave a sensitivity of 82%, a specificity of 77%, a PPV of 75% and an NPV of 83%.
Discussion Main findings of this study
The analysis of public health selection data from two public health training programmes shows that shortlisting discriminated well between candidates who were subsequently deemed suitable for specialty training in public health. Shortlisting identified two of six appointable candidates in Wales and 10 of 11 appointable candidates in the East of England.
A pragmatic approach to managing volume of interviews in each deanery dictated the total number of candidates invited to assessment from ranked shortlisted applicants. The single post available in Wales led to a high shortlisting cutoff resulting in high specificity at the expense of low sensitivity (1 of 11 not appointable candidates was shortlisted and 4 of 6 appointable candidates were not shortlisted). In the East of England, with eight available posts, 20 of 144 eligible applicants were shortlisted. The lower shortlisting cutoff score improved the sensitivity of the process. The sensitivity of a screening test is central to the rationale of screening. Shortlisting can be conceptualized as a screening tool to separate those who are probably appointable from those who are probably not appointable. Shortlisting does not provide a perfect assessment of a candidate's suitability for appointment. If it did, it would not be necessary to interview candidates.
An overall performance of shortlisting as a screening test is provided by the area under the ROC curve. The AUC of shortlisting in the two public health training programmes (0.77 and 0.83, respectively) demonstrates that the process had good ability to classify candidates into relevant subgroups, as defined by the reference test. 13 Having determined that the process provides good discrimination, what is the best cutoff point for shortlisting? This can be determined by considering the consequences of false-negative classifications (failing to offer an interview to an appointable candidate) and false-positive classifications (offering an interview to a candidate who is not appointable). ROC analysis was used to estimate the optimum cutoff value of the shortlisting score. Optimum cutoff was taken as the one that maximizes the sum of the sensitivity and specificity of the shortlisting process. This keeps a fair balance between the trade-off of sensitivity and specificity. High sensitivity should be balanced with the implications of high proportion of false-positive classification.
The absolute number of true negatives and true positives can only be determined by offering an assessment centre to all candidates. However, the shortlisting scores of those who were not shortlisted but completed the assessment centre in round 1b and those who did not attend assessment were comparable (East of England programme, P ¼ 0.65). This might suggest that performance at the interview would be comparable and that the observed sensitivity and specificity would be applicable to this cohort of applicants.
The performance of a screening test is measured against a reference procedure or the gold standard. In this study, the assessment centre was taken as the reference to identify suitable candidates for training placements. Studies have shown that assessment centres, with multiple and varied assessment opportunities, are successful in predicting future Fig. 3 Mean assessment score and 95% confidence interval of each assessment station by assessment day*, East of England public health training programme. *Round 1a assessments were on days 1 and 2, and round 1b on day 3.
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job performance across a wide range of occupations, 7 including the medical domain. 14, 15 The choice of assessment score cutoff to define true positives, true appointable candidates, determines the results of this analysis and might be used as an argument to reject the results. Although there is as yet no agreed assessment cutoff score, a large panel of trained and experienced assessors collectively agreed this score.
The success of the assessment centre in predicting successful progress through specialty training depends on the design and conduct of assessment. Follow-up of the recruits will be required to establish whether performance at assessment is a good indicator of performance in training. Research on the longer-term predictive validity of the selection is required.
What is already known on the topic
There is no objective evidence on the performance of shortlisting under the new MTAS in discriminating between candidates appointable or not to specialty training.
Application through a central portal with local selection, similar to the MTAS, has been used successfully in USA, Canada, Australia and New Zealand for at least 30 years. 16 Research has shown that competency-based selection process using assessment centres improves the validity of selection, compared with traditional selection methods. 14, 15, 17 What this study adds
To the best of our knowledge, this is the first study that has assessed MTAS shortlisting against appointability to specialty training. For public health training programmes in Wales and in East of England, the MTAS shortlisting discriminated acceptably between candidates subsequently deemed appointable and not appointable as measured by the performance in the assessment process.
Limitations of the study
It is not possible to be certain that the findings of this study can be generalized to other specialties or other parts of the UK. No comparable data are available from shortlisting used in previous years to enable a systematic comparison of the two systems.
In conclusion, this study has shown that shortlisting undertaken in two independent public health specialty training programmes using the same national scoring template discriminated acceptably between candidates subsequently deemed appointable or not. There were a number of problems with MTAS and its implementation. It is essential that any further review of selection methodology identifies and separates the constituent parts of these problems. If we are to learn from the experience and develop a system that has the confidence of the profession, it is crucial that we start the process from an objective systematic evidencebased analysis of the available data.
